PATENT ABSTRACTS OF JAPAN 

(1 1)Publication number : 2002-228600 
(43)Date of publication of application : 14.08.2002 



(51)lnt.CI. G01N 22/00 



(21) Application number : 2001-022427 (71) Applicant : KYOCERA CORP 

(22) Date of filing : 30.01 .2001 (72)lnventor : NAKAYAMA AKIRA 



(54) DIELECTRIC CONSTANT MEASUREMENT METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dielectric constant measurement 
method capable of accurately measuring the relative permittivity and the 
dielectric dissipation factor of a high dielectric-constant thin film in microwaves. 
SOLUTION: This method is characterized in that a cylindrical cavity resonator 1 
is composed by disposing, between a pair of bottomed cylindrical bodies 1a and ^ 
1b having opening parts 6a and 6b, a board 5 having the thin film 3 formed so 
as to face to the respective opening parts 6a and 6b, and the relative permittivity 
and the dielectric dissipation factor of the thin film 3 are found from the resonant 
frequency and the no-load Q of the TE mode of the cavity resonator 1 . 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



(19)H*B#f)f/? (JP) (12) ^ §fi >f5 & $| (A) (lOfcfWfJH&HS^ 

#582002-228600 
(P2002 -228600A) 

(43)ft||B ¥&14*P8 JjUB (2002.8. 14) 

(5ointa 7 mmn fi f-?a-r(##) 

G 0 1 N 22/00 G 0 1 N 22/00 Y 

J 



iSMfcR »*«©»3 OL (£ 5 ft) 



(2l)ffiH»# 


^S2001 -22427( P2001 -22427) 


(71)fflHA 


000006633 










(22)HJKB 


¥ffcl3*p 1 A30B (2001. 1. 30) 




^ffitfRltiB rfrftfi.Ktt [BJ&RiW 6 s» 
















ffiiB&»0#rmiJT"lTlS4# #-fe5«c 











(54) B6W©*ifW ®m&®M7£& 



(57) («FIEW) 

*la, lbPelH. fro. ^-*Vftt©MPgE6 a. 6 b 
*t««iE«**«)*ilt*«rad:-r4- 




t# §32002-228600 (P2002-228600A) 



/ 

M#fFilt#©*BH] 
SER£*ft«fQa*&. iif«©tf:i?im>Pii5ittIE«£#Je> 

•s ^ <t s»* t-raii *a 1 ES©tg*£fta8£&. 

^mt-T^W*^ 1 *fctt2E*©8Mt£R*£i*. 

[3fi«©eMiifc»ipi] 

[0 0 0 1 ] 

[f89i«)JR-r*ft«»»] *Sfi9irafl§W£R*j£i*fc:lll 
[0 0 0 2] 

[0 0 0 3] 

*v»TttJ:OKHS»WT. 1 ghz^u^^ 

£f#3;i£7!>5fflItT&Sfcae>, »Gtt&S§tt#?f§t©fFffli 
Kft^T^ftH H £ JWH36T * o fc. 

[0004] x, mmmmmm<Dmn¥f&Z3 

[0 0 0 5] ftoT, #fB9IW:-hi£©8fll»g|g£fl?& 

£-r?>. 

[0 0 0 6] 

K, i9tottTEoii*-F©#«Htt*£&ft*TQj&» 



(2) 

2 

««flsli«toii:lfim*til*iE»**«e>*^tf3«k 
D. iSV>«&TRm#i$!li©lfcR«3S£SmiEi&£8!l£ 
tSSili £J& V>£ L £ ©T& •&«, 

[0007] *ftw<Dmni£fmfem\-is mam 

gP£S3g£«!j£l. K«fflSS»*«»©TE i E-H© 
KiJ*tft^ift9Q»&. (WE**©*!****!** 
IES***-5 £ £«»«£**. 
io [0 0 0 8] *9BH£4ta a r*ftagfl£4Hroi. 0 

2 (c) fc*-rj:5fcH*fflaapi*«aii©»t(iBica«e 
KWT**K«#»it 3 *»j*bfc»m#a«i 5 a 
r £ £ , as «R 3 tmnftm m. 5 ©«b# umif a» 
*«f»u 02 (d) fc«s:wfw*-r«t5taiH*jg«rt 

[0 0 0 9] TEon i E-F©#»i*«4, 
20 3©JtBI«^ JSSTi. R*#:»* 5 ©tfc^**. JP 

$t 2 , tiotfttsns. tot. £P#«3§©I*I 

gD, S5£H, R«#S« 5 ©JttS**, J¥£T2$'=> 
tftf. TEoil*-F 3© 
[0 0 1 0] X, TEon%— FO&ftffiQttffiiFiXS 

n©rt^> -r^fc-fertgDiis^H, sp*sgg©^ 

£ ' 1. SimiESt an«i, J¥$Ti. R«^»«5© 
30 tfcS|*$6 ' 2 . WtiESSt an <5 2 . J?3T 2 {;:<fcoT 
*fe££nSo tot, 3!iH#*»©l*3«D, USH. ft 

fi©m»**4sa. &tfst«#»« 5 (Ditmmm 

£' 2> R«iEStan62. ff£T 2 , £<=>icifi*#?g 
BI3©Jta§« (±E«tO*»«) , S£Ti£^©«iI 
5eiC±0ftjebT*tt«, TEoii-E-F©a6ft»Q*> 
3 ©ff«IE«t an«i*tt*t5ut*« 

T#5„ 

[0 0 1 1] 3 ©»£Titt, 

§§©l*lMD. KSH*>, »tt#S«5©JP$T 2 lrJt^ 
40 Tl 0— 4~1 0— Zm<Dffitbxm^b<DX&Z>fzlsb. ^ 

©a9^T(iTEoil-&-F©«#«R«*»R3©tt ] 

3 OJtM«4t&ll«jEttAiAlRllttft^MtrQl3JKV 

[0 0 12] *%^t«, i^M^n^M 
50 ©Jt«S«*tt»Bt«kO'b/ha^itjJ«a*l/^. ^ni: 



t§ S3 2002-228600 (P2002-228600A) 



(3) 

3 

[0 0 13] 

[S§W«sl!JS©^Sg] ill! nffi££P#££CSI£ 

14. WPS66a, 6b*WTS-»©*«tlWKf««#: 
la, lbHC, ^n^nwW Pg&6 a. ebtcBf^ 
J:5fcWt#ltll3««»rtanfc*IR5*E«LTnfl to 

[0 0 14] ^®S*JS1S«#: 1 a®MK£ttJC9?l#< 

a, 9 btfifilLTiSO, *©|*i«fl!l©jfe*fcttffl*, 
A^ffl©-^(D;U-7 P 7>^^-1 1 a. 1 1 b#<R»?& 
ftxv»*. iOffl*. A^fflO-^(D;i/-7 p T>x^-l 

la, i ibiao, £0>nns^#x«ittaiij* 

;U-^T>x^-l 1 a, 1 1 b(DKSlLtt, Ste«S± 

£#2 0~3 0dBfcfc*J;3K:ilSE3ttT^3. 
[0 0 15] ^LT, fl-S&^aig, 09*.tfv>-tr*MX 

7>x±l 1 al:iO, R«£2iH#«lB 1 rt«fc&A 

S. #Wl©»a«^ttffl#fli;i/-:/7 , >T"*-l 1 b 

So 

[ooi6] in*, *3B?SK:ffiffl-r*n«a^jH*»« 30 
1 tb-ctfuHU nws^p^igggi 

©W«T14*«»tt«*fc£l8T#«-raj&*, 02 
(a) fc*-r±-5fcH«S£P#«»lTf4. TEqh 

t-HTit. 02 (b) c«ic»ic*-rj:3fcaffli*« 

TSg®T*#t4-fcfnt;:&3. ttJU4H2 (e) {^"TJ; 

[0017] f i/T, 02 (c) t:*-r«fc-5fcn«5!a» 

ffl*«»l©»«iiifcSIStt»'C**BS*#:*it3*» 40 
fi£Lfct£1|#S«5£JfA, BP*, W&®tt#la. 1 

3 ^Msnfcss 5 sEHLTHttaasffl* 

fifilSHlitSt, i£Sft:»!lfl3<!:iS«#g«5©« 
■OtCWiWCl, 01 (d) K«a«fcjR-rJ:3K: 
^P^fiS 1 F*g©«^(4i^S<hLT^*T-J; 0^<m* 

[0 0 1 8] TEou%-K®#MflMktl. f 0= f 

(D, H, e'l, £' 2> Ti. T 2 ) ©Hfl5SCT*S so 



4 

n, $i*sgiows. -r^b*F*9SD<ti«$H, 

1 fc^fcMJgfc =fc 0 ft£ IT* tttf. T E 0 1 F 
«^feSc©SflgfflA^^*^K3©it^«^£ ' ]£ 
thS L T*36 5 C <h #T'£ £ = 

[0 0 19] TEou^-HWSSft^Qtt, 

[0 0 2 0] 

»1] 

[0 0 2 1] <7>5£T3t£n-5„ fc*?LP e itt««MMK 
3ft(D«^l*;i^-<Dlfl+¥, P e 2tei£*#*«5ft 
©«#X*;i,*-©*tp*, R s f4«£fiin, Gt4*Jg 

[0 0 2 2] 
[&2] 

p 2 * s£55s^ _ — 



[0023] <oscT?aan*. z.z.t, Et4Hif, vi 

t4&«#»J8l 3 V2tt««#S«5©#«, V 

t s \i&M&m&\H&<Dmm. » 

[0 0 2 4] TEon^E-FtD&ilWQte. 
&m#Mm 1 CD|*|^&, -rfcfe-6l*i«D£S;5H, £P 

^«^£ ' J. mmiE&t anfi), ffSTi. Sf«#S 
« 5 (Ditmnm £ ' 2 , «f *£» t a n 6 2« T 2*' 

me' 2, iiEitanfi 2 , fST 2> S&KfHW* 
«)«3«7DtfcSI«^£ ' l, iPSTi^J&aHSt'iO^ 
LTiJtttf, TEon*-F©aiftfflfQ*»6l!t«#*K 

[0 0 2 5] ^©i^^TEon^-FW^S^S^Ct 
fiH^I*©WKS^fet4^tl?)(D4 5 T'W^^feT* 



43612002-228600 (P2002-228600A) 



(4) 



[0026] mift<z>mmmmm\z£titt* 
mm, ntKoitmnm. tta«*a> 

*»6, *SiBrt«©a3ttt»©llim*^BimiE»**«> 
[0 0 2 7] a#K«#:*Bt3(OjPSTittO. 1-5 

nm<J>m&\z.$>K> , 3HH#il«i©i*5£D, jft3H-*>. 
««#a«5©»ST2^tk'<Tl O-4~10-3fg W ffi«6 
T»t>fefflT*4fc», ^©J£R«^e' i£8MtIEtt 

TfHTEoii J E-l«©«»mi*{WiK3 0i»''PJ«V»!| 
S£jfO©T. WKCfefftoSr. t£«#»!B£3©ifcS§ 
«* £ ' l tmniEm t anS iftt&£H&ft*>*iftfflrQ 
f'»»S#A*^i:3j»T€, -t©*S*. TEon*— F 
©*«H«»C t«iilffif QO«««A» 6««#»Bt 3 ©It 
gf«*£* it««iE«t an di&3Ka*E£a«pJH£ 

[0 0 2 8] *S1;£ftKJ;*U2\ «R3«XlfiSr-&X« 

5 oitfMvtiff M 3 «t <o te/jva? &#tas l<a. - 

*. Wfc, SttSOttRMPl OWrao, «H3 

©jt^«*«i o oen±T**jit*«a*b^. 

tt. «l«3©ifci£»*tt»£5©ltl5im*©l 0{g«_h 

©JP*fctf§*#j*K3©JP*©5 0 0 0«£JLT*«a*U 
Ktt*. R*iEft^lGHztt±©Kraftffi«T'Ste-r 

[0029] 8BI3W:, x/v^s. vopy^ 

t fcS«©s*© 1/5000 &>±t*$)Z> z. twrns. b 

<, 0. l«m6l±Tfe5it^2*l/K 
[0 0 3 0] *5B9I©Mjt8cTtt, M^lGHzK 

tt5~5 0GHzT©aS^tCjgbTVi-5. #fgBJ i 



30 



40 



TE^- h'©*Ii«<!:iM*^if £Sc5 

#!!§§© T E o 1 1 F t m C «fc 5 fc«»«»»>f 

©*^t'li|igi^p#«2§£&/BLT. TEon^-F 
=fcOitSV^«»©Sl^nJ«lr^*. 

[0031] *58WTfan«3aaffl*««sffl^fcjJ«. 

' T\ ma«t«K«#:|fl^©it«^$<!:RmiE«©«!l« 
[0 0 3 2] *3PJTm^*l3fWl!£P#gS§T 

urr* ±is«jg{cfs^sn-5t)©Tttja: 

[0 0 3 3] ft, afrSSWTtt, 
[0 0 3 4] 

[USS^J] 2««©RfSrS^JB*ii8iA, B*fflV»T, 
■y-^r-T7*S (c W(C^it^[6j©ltBI«*9. 4) (3 
MSJlft (B a 1/2 S r 1/2 ) T i C>3*K (£t«B S 

K«fcD:fc«>fc. SIC. HfSS^P^fgglA. B©ftg 

To 

[0035] BSTii<oi@tt &2izmsrr 

*4tffiQfeR». B S TiSH©Jti5i*¥, R« 

[0 0 3 6] 
»1] 



No, 


(mm) 


5$H 

(mm) 


<1/Qm) 


A 


14.910 


iaen 


4.1 


! b 


10.032 


13.387 


4.1 



[0 0 3 7] 
K2] 



B5T 






38 5t 






RJ* 






No. 




mnmo 




nun 


jim 


(mm) 






<QHO 








0.6H 


0.995 


! A 


1 


16-519 


1918 


144 


! 0.070 








2 


15.519 


1914 


144 


O.070 






B 


1 


20.041 


1698 


138 


a073 








2 


2a038 


1773 


146 


0.064 


1.2M 


0.994 


A 


1 


15.469 


1129 


155 


0.060 








2 


15.487 


1137 


156 


0.058 






B 


1 


19.976 


880 


150 


0.O78 








2 


18.973 


904 


156 


0.074 



« 182002-228600 (P2002-228600A) 



7 

too3 8] u^e,©ai, 2\L^rt^o\z. mmm 

HJ¥$^0. 6/imtl. 2/imOBST»I1?*»). 

o. 0GHzT»eufc. aratt&^sfcwrsi. 
ttmnmt iso + io, mnmrnz o . o 7 ± o . o 

[0 0 3 9] 

[si] *5fiw©tt«se»a€atfflvi6nan«a!ffi 



[si] 




(5) 

8 

m&M%<D~m zm-rmm mm t$> * „ 
[02] *%nrosi«£ft8i£&aa£g9&Kig-r* 
*»©t, (a) \m%mtm#mm<nmmm* (t>) 

«tei*8LfcR«S2iH#fiS©*»riiiB, (d) fi 
(c) £*LfcH«S!£ffl#«a8©*#©g^##, 
(e) tt (a) (c) ©Rf«S^P#«gg©8tgfrB0T 

io [UffflKU] 

1 • • • nffi$!2>#i££S 
la, lb - • • Wl£fl5tt# 
3 • • • »Hi 

5 • • • mw. 

6 a, 6b- • • fflPgB 



[0 2] 




